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Abstract: PURPOSE: To obtain a 1,4-disubstituted piperazine derivative with a 
very high degree of optical purity having a valuable pharmacological activity 
particularly antihistaminic activity and its intermediate. 

CONSTITUTION: The piperazine derivative represented by formula which is low 
toxic antiallergy agent is obtained by reacting a substantially optically pure 
diarylmethylamine as a starting material with an adequately substituted 
secondary amine tosylate to form a piperazine ring without the racemization, 
hydrolitically removing the tosylate group to form an 4-unsubstituted piperazine 
derivative and finally alkylating it. 
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fete* (-) -1- [ (4-^nn^3ir:jl/) 7i-^ 
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C I7 H IS C1N 2 tC*rt 4»« (%) : 
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^JW > h U ^ A 8.' 9g (0. 0836 ^EJW 
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n***sif, ^^wcxor-ei^riH^^s-fffc. ts 

U tiatCTa^STftfifeLfco ^^;U2- [2- [4- 
[ (4-^DD7x-JW ^aix;i/^^;i/] -i-tf^ 

tSl 9 . 5 g£rf#rc 0 

[0 0 9 2] : 1 4 3 . 5t 0 1R¥ : 5 6%. 

Ca) 23 ass :-10. 09° (c = l, *$J- 
M - 

3fc*«flE : = 1 0 0 %o 

C 22 H 2T C1N 2 O, ■ 2C, H 4 o 4 tCJtT^^W 
(%) : 

^pt^fl : C56.79 H5.56 N 

4.4 1 

mmm : 56. si 5.68 
4. 12. 

[0 0 9 3] 12. * 5^1/ 2-C2-C4-CC4- 
^OD7xrjW 7x-JMW) -1-tf^^X 

*ffiE'l£ ( + ) -l - C (4-^dd7x-JW 7xr;i. 
tf^^> ? > (00 4. 2 14. 3g 

(0. OSxiW , Tir 
r-h8. 4g (0. 055 =EM . feK^S^ h U K7 

aii. 7g to. 1 i^e;i/) iScfctfac-ft* u^a 

0. 3 3 2 g (0. 0 0 2tJW £:h;i/X>14. 3m 

Tl 7WMJDlftbfc. 3SK 1. 5 2g (0. 0 1 
co^^JU (2-i7DOXh^y) 71r^- h^jJDx., ffi 
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*«ffiTfc5 OTCTH«*»-C3lS5eai4-fc. 2 2. 8 
g^feMW#bn, dtl^y^DP^^>45m 
MCtofc, »S^P7h^77>f- 0»J*#7A 
( 1 5 * 6 4 0 Mm) 1kg; ^ffiftj :i^OD^^ 

>«:S^^^y™;i/2 % (v/v) iT/^/-;i/T^ 

fccfcOHKLfc. 11. lgCD;*5P;U2- 
[2 - [4 - [ (4-^DD7xXiW 

10 *fa<DM~Z'&1t. 
iR^ : 5 5 . 1 % 0 

[0 0 9 4] C^t^raTcO^STSiSt^-V 1/ 
< >it«»T« 5 : ±T^< Stlt^f Jl/2 - (2 
- [4- C (4-^DD7xXJl/) 7xXJMfW - 
. l-tf^^vx;l/) xh^y) 7tf-h8g (0. 0 
1 9 8 =EM & * $ J — )V 16ml KitSKiSST jgri> 
b> *i:^tl^\4. 85g (0. 0417 (7)T U 

* t ass sg «-s , * k b*& * f6/it> e s if & # 6 

U fiSfc&SSTttJftbJfc. ^jl/2- C2- (4- 
C (4-^DD7xXJ» 7x-;MfM -1-fcf^ 
yi?-M xh^>] Z-fe^- hco*J£tt~"^l/-f>^ 
4K7. 3gS#fc. 

.[ 0 0 9 5] 9kj#[ : 1 4 3 . 2 <Co *K>£ : 3 2 % Q 
Ca] Z 5 3 6 5 :+ 9. 8 ° (c = l, 
?t**fift : = 1 0 0% o 
30 C 22 H 27 C 1 N 2 0 3 . 2 C ( H, 0 4 {C*f-f£yi#r 
(%) : 

tf3f ffi : C56.79 H5.56 N 

4.4 1 

nmm : 56.71 5.58 

4. 1 7 0 

[0096] 13. 2 - C2- C4- [ (4-^DD 
7xxjW ^xx;[/^^;U) -l-tX7yxjH xh 

*70ml ( + )- 2-C2-C4-[(4- 

40 ^7DD7xXJW 7XXJMW) -l-fcf^^X 
;W x^y) 7th73F (±E 1 0 . 2 

5. 2g (0. 0 6 S^W 0!BMXfcattEfe2 6m 1 
*»JP"r*<t, S^SS«3 81CC±#Lfcc 3fcK 
ffi-&4fe*5 o°cti 7^mJrajftbfe. *K1RJK«*** 
Sk®«t»Tftaib, 7K®ft±h , J r >ACD4N7K^<^^SD 

i: J: 13 p H & 4 ^ e 5 o Pflwfi icffljp L fc, m^rifcm 

S^y^DP^^yl 0 0m 1 ~c\ *C50mlT2@ 

Rj»bt. cnsaau BaEsjRfEs-Brfc, 

50 «|*2 4 3m 1 <07-k'h>fCiS^b, ®«^£3. 5 g<Z) 



( 14 ) 



25 



Nor i t T'Sill, C e 1 i t e (CiibTiAiilU & 
CC^Ce 1 i t e^35ml 07ilh>T®lt 
»*£»tt««"T2raj*U ^n^CSift^ 19 8ml 

OOmlTWL, Jt£Tfc5 OtTCft*Lfc. 2- 
C2- (4- C (4-^DD7i-JW 

;U] - 1 - tf^fx-Jlx] xh^y) ff^^Sffitt—ig 

I?£§2 4. 1 g«#/t. 
[0 0 9 7] a*: 2 2 9. 3 TC, JR^ : 8 0 . 3 % a 10 
C a ) 1 5 u : - 1 2 . 7 9° ( c = 1 , *) . 

3t^*fi« : = 1 0 0% o 

CnH^ClN, O, . 2HCliC^M (%) : 
MM: C 54. 61 H 5.90 N6.07 CI" 15.3 
5 flgCl 23.03 

Hilt«: 54.67 5.91 6.03 15.3 

4 23.28 0 

[0098] 14. 2 - [2 - [4- [ (4-^nD 

lttcD«ltttraMC : 20 

[ 0 0 9 9] 2- [2- [4- C (4-^DD7xX 
;iO 7ixjMfiH -1-fcf^vx ;W xh^y) 

wm<D^mtzzmH^ut±K 1 3 . ewa^fcav*," 

25. 2g (0. 065 ^E;i/) CO^Jgtt (-) - 2 - 
[2- [4- [' (4-^DD7x-;W 7x-JMf 
;W -l-tf^>*-;W Xh^y) 7th7^H (_h 

T2 5. 6g©«5W«#L 
[0100] : 2 2 7 . 9^0 iR*-: 85. 3 %, 

[a] Z 5 3 6 S : + 1 2. 8 7° ( c = 1 , *) . 30 

X&m&L : 9 9. 8 7 % 0 

C, ( H 2 ,CliN 2 0 3 . 2 HClC*ft§M (%) : 
MM: C 54. 61 H 5.90 N 6. 07 CI' 15,3 

5 fgCl 23.03 

SHI : 54.71 5.92 6.04 15.3 

4 23.19 0 

[0101] 15. 2 - [2 - (4- C 
^znnjio ^x. - i - \Z*<?*?-M x h 

[0 10 2] pC^;i/2 - [2 - [4- C (4-^DD7 40 
x .=.;!/) 7ixJMfW -l-fcr^>*x;W xh + 
>>] Z-tr^- ^tSftrvK >»s (±Eii. t 
IBS) 13. 75g (0. 002. 1 6^;^) 

4m 1 tCjDx.fc. SJCS-frttS^X^UX— tMH 0 0 
m 1 7 5 m 1 tllMfflb, ^"^ffi^^^i±/t 0 

laSBftSyXfil/X-r^S Om 1 TiStillt, 

Wffl£-&:b-£\ ^X^X-^U^^^^Co CCOct 
?fCLTt#bnfcrfi#c#> (8. 4g) ^X^y-Jb5 0 50 
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3 g (0. 0 2 2 9=EM COO 



burnt,, wzmmumzmt . ^fcagisu mm&mR 

£i*rfc 0 3SB**7fc 5 0m lfcliO, ISli3K%»TaM 

i0mi sjoa, mmtv> 1 o %*^*<z>s§jjhc: 

«kO*«OpHg4*5 5©BO«l:i»L& l f#£>n 
fcg^y^no^^>5 0mlTffliill, M(?)pH 
* 1 0 %tt»**«oaSftl^J:OStf 4*^6 5 0BB©fl[ 
fCUfpU ^fcS«$y^DD^^>5 0mlt» 

£IU «ifiU y^7DD^^>M^tL dCOi:^ 
fcbTWSnfcttlStttt* (9. 8s) $7irh>6 
8. 6m HC»^l; »»fi»Lfe»«*i gcoStt* 

tmil, ir<v o±i l zmvxmmmm^rzo z<vj:o 
izLT&$ntz.mwftmn&mm^mmM3. 6m 1 

(0. 0 4 3^1/) «rjQx.fc 0 «»***>S£if&#<S 

tzo £DfcttJR*WMU 7th>5 0mlT«fefU 
X2Tl:4 0iCTfflSlfc, ccOck^^LT2- [2- 
C4- [ (4-^7DD7xXJW 7aix;i/^g=-;i/] -1 

•8 g*'#fc. 

2 2 7. 8°Cc IR* : 7 0. 8%, 
7 ° ( c = 1 , 7K) . 



[0103] Hj£ 
tat] 25 3fiS : + 1 3 
Tt^MS : = l 0 0 % 
C 2 , H 25 C 1 N z 0 3 
fff*ff fS : C54. 61 
6 . 0 7 

Siaiffi : 5 4.18 
5. 6 8o 

[0 10 4] TfECDYto-'- 
[0 10 5] (-) 

ixjmw) tr^- 

8) ;.<+>- 1 - 



2HC 1 ICMT^W (%) : 
H 5 . 9 0 N 



6 . 0 2 



1 - C (4 



^PD7xXil/) 7 
7V> Wt#*A. #14. ITU 
C (4-^7DD7iXjH 7xx;i/ 
Wt^tfeB, 00 4 . 2T«) ; 1 



- C (4 -pnuymzj}/) 7xx;MfiW -4- 

-XffiKiS at-&*C, #J5. 1THIII) ; 1- [ (4- 
^□D7xXJW ^xxjm^W -4- ( (3 -j*^ 

-&*D, MS. 2TIS) ; 1 - C (4 - t e r t -y 
»7xXjW *^;10 -4- 

#*E, #J5. 3^mm) ; 1 • 
fJi/7xxjn -4- 
;!/) 7xxj^fjw e^v*: 

p 0ij 5 . 4 Til) ; 2 - 



[ (4 ~^DD7xX 

- C (4-t e r t-7 
C (4 ~^DD7xX 

xD^m^mm at 

- [2 - (4- [ (4- 
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G, 5 TIBS) ; 

[0106] 2- [2 - (4- [ (4-^7DD7xr 

x*y - -yi/o«]BEt£=ttStt Wt-SttH. 5. 6TS§ 

S) ; 2- C 2 - [2 - (4 - [ (4-^7DD7iX 

;U) 7xx;MfjH - l -tf^^^xji/) xh^» 

5 . 7 TBIS) ;2-C2-C2-[4-C(4-^7D 
□ 7x"JW 7xUM?W ^ 1 - fc°^^S?x;i/] x 
Xh*y] X*/-;i,(Bq&ffitt=*R* ({t-gr 
»J, «5. 8 TiS) ; (-) -2- C2- [4- 

C (4 - ^7DD7xCJ» 7xXJMfJH 
7yxW xh*y) 7th75H Wfc^fcK, MS. 
9TM) ; ( + ) - 2- C2 - [4- C 
7x^) ^x.x;u^^;i/] -i-t^7y-jH'xh 
*>0 7th7SH Mfc^ttL. M5. 10TIS) ; 

2- [ 2 - [4- [ (4 -^7DD7xZJW 77 
x'JMfJW - 1 - tf^5^-;W xh^y) 
-hCD&JSEtt-VU-T >l£i& at-&»M, #J5. 1 IT 
MB) ; 2- [2- C4- C (4-^7DP7x 

x;u) 7x-;MfA) - i - fcf^s^rjw xh^ 

5.12 TBS) ; 2 - C2 - [4- C (4-^DD7 
xUH y^xjl/^jy] - 1 -bf^i/xJlO xh4^ 
~» (ffc-&»0. #J5. 1 3 Til 

fi) ;43cfc^2- C2 - [4 - C (4-^DD7xX 
;!/) 7izwf;w -i-fcr^?y— ;W xh^y) 
»K<7)*JSEttr4ft»4K tffr&ttP. ^J5. 14 Til 
S) . 

CO 10 7] 1. tX^^yH, S^#iC*f"r^«fO 
tt 

CD$!fntt£, M. M. BILL AH^f, J. Pharm 
acol. Exp. Ther. , 2 5 2 (3) , ( 1 9 
90), 1090-109 6«Cj:Dia«*nfc#aE«:ffl 

[0 10 8] ^in^{S*^i£tt, — 3*K1*3^TH:« 

tiUt&b<D* ^fcffi^T«, jMttt'J#>i* (cn^t 

<OM*5Wtt»l*«T**c:4:A*»6nT^a P H) * 
fcf53>T**) GOfcX^ >H, S^^^tT^M^ 
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[0 10 9] C 3 H] ^lf7S>0*S-&0««ftM** 
mt&%Q<D 1 O" 10 ^bl 0" 1 q&;U/U >y Hl/fcfcifc* 

a^^5g«^MLT> e h) *e^5> (24. 

8 C i / 3 U New England Nucl 

ear, W4. 5 X 1 0' 5 ^/U7 h 

[0110] Spr ague-Dawl ey77h^b 
^BtLfc^ffa^HS:, 2ml/jfKO2 5 0mMy3i 
M2 0mM Tr is-HCl» (pH7. 4) 
10 fT^Htbfeo u^y^-h*4X;T3 0^3 
0, 0 0 0 gKHs^TiSitL. itiL^Uy h*rat«fb 

[0 111] H, S*#:^Ott-&*a^"r*fc», 2m 
MtKtT^yC/A^5 OmMT r i s-HCll 
»(pH7. 4) 0. 5mltCM^y/^f 
0. 5mg*-Srtft*»* C 3 H) ^tf7^>M«ft 

20 0. 1 %»arr?4>fc:< £t> 2RF^f IfcWh a t ma 
n GF/C^^;U^-JCjffi L T2&flfi«ifi"r £ C <h cfc 
0, ( 3 H) ^tf7 3>tjWHJ[»tt»J^>H 

ri>5flHtLfc. *fcMiiT#fcaW»S5 OmM T r 
i s -HC lOitt (PH7. 4) 2m,lT4@» 
U 5k«T?&aibfco teflft^T r i - c a r b 1 
0 9 0 zy>^=-U — is s >fi r y>$ 7 — (Cambe r r a 
-Packard, ) £JB^TMrtE£3«eL, 

*M-&*S-&ftM©»«rfc«tDftSb CA. DE LEA 
N* F Mo 1. Pharmacol. , 2 1 (19 8 
2) , 5-16) , -t"0>MlfM:£ft (Ki) ^CHENG 
and PRUSOFFxtCY. C. CHENG a 
nd W. H. PRUSOFF, B i o c h e m. Ph 
a r m a c o 1 . , 2 2 (1973), 3099-31 
0 8] Srffl^TfUiCLfc, 

[0 112] TI2CD3EI I I tta»<fc£ttfc**T*K i 
40 j^SfWUfcpKi (K1©*»W C¥«I±¥^* 
(n=2) ) 0«SrS"T. 

C*3] 



I I I 



p K i 



C 
D 
E 
F 
G 



2 
2 
9 
2 
6 



± 
± 



0. 1 
0. 2 
0. 2 
0. 0 
0\ 1 
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WH¥ 7-2816 
30 



H 


8 . 


7 


± 


0 . 


0 


I 


7 . 


1 


± 


0 . 


0 


j 


8 . 


6 


± 


0 . 


0 


K 


8. 


6 


± 


0 . 


1 


L 


6 . 


8 




0. 


1 


M 


7. 


1 


± 


0. 


1 


N 


8 . 


5 


± 


0 . 


1 


O 


7 . 


4 


± 


0. 


0 


P 


8 . 


2 


■ ± 


0 . 


0 



[0 113] ZL<Df&frttV<D{\:<&m'A&tfrl3L&Lt.X* 10 

it&%iv>~8L#&lzttT2> P K i fi©ffll:i*<feoT, 
C^i7 7h£SH, L« 2 *>S 6 4 CO 7 

7**-<Bffltt«?0tt<B (fcTKi(7)) StCffiSt* 

[0 114] 2. *ffiiat:X^^>#tt 20 
<t-&%0O^ffiirLt:X^^>#tt«, M. H. AM I R I 
and G. GABELLA (A n a t . Embry 
o 1 . , 1 7 8 (1988), 389 — 3 9 7 ) Id <fc 0 

[0115]. mM<DD unkin-Hartle y^Jl 
t-; h (#M.: 2 5 0-5 0 0 g) <Dg[«£*»fifcU S 

SrThDfcf>l 0- T WJy h;l/45«ktJ«-T > * > 30 
> 1 Q'**:)l>/V v h)l^tS3 7 < €COK r e b s - H 
e i n s e 1 e i t feWzMtf, 1 g^flTffll 

#ffi£i5j;tfS anborn 770 0 fE^st (H e w 1 
e t t P a c k a r d*SA¥) £*fr&*i£&»Rtt 
yb3§^:frK3 0 (Hugo Sachs Eiektr 
on i k^^Af) £JH^TlB*<B#*{fc&ia»U;fc. 



[0116] 



ki o~ 



SnfciRtt*** (10 0%) fc#£Lfc.- «ciM3«fctf 

?c^ft<z>^ >co^*-tcD«K (i o- fi , i 

[0 117] nCH»ttte#U tX^5><DSft**-t 

[0 118] k^^^>05 5»l9fc*tft{t'&«*«EKtc 
SJPbfc. *aO5£<!:S!l5£<0finT, ^ft< tt>4EUJt»b 

}Cg!j<7)JgS (3. 2X1 0 L*l (T'^/'J y h 

)]/) 0>\z7,&^ >*JPAfc-. 
[0 119] nfct*, PD 2 .IP 

awe©A»*ft«-j|cufc cj. M. VAN' ROSSU 

M, Arch. Int. Pharmacodyn. , JL_ 
4 3 (1963), 2 9 9- 3 3 0] . A*«SK 

[0 12 0] TIECD^I V»4«tfc{t^*tC*tUT»3l|Cb 
fcpA, *5W4pD, ^ITl^ W^lt±«*2E 

[* 4 ] 







P A 2 


I V 




P D 2 




A 


5. 


7 ± 0 . 


4 








B 


5 . 


0 ± 0. 


1 








G 


6. 


5 ± 0 . 


3 








H 








6. 


7 ± 0 . 


1 


I 


6. 


5 ± 0 . 


4 








J 








6. 


0 ± 0 . 


3 


K 








6. 


3 ± 0. 


2 


L 


6 . 


4 ± 0 . 


2 








O 


6. 


6 ± 0 . 


3 
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[oi2i] z<Dumtm.%iznfizZEm&.&£zfj5mvk 

&J;tfB<Z>*|-£l$fcfl-bT. ffeO^fcoT^TiC^ L, — 7? 
vjmimn- \±miswmm cS <b \zjj b . fEte2PM-oW>ft!i 

^jTifc-S CI ofc. ^Ouilil - C 

[0122] «-&«ifw*K©*]^cttc:ns**— mz?y 

[0 12 3] 3. -f 5?{c4=^t^>tX^5>if%&J»S 
[0 12 4] -f ^«»#»acD^-&-etX^5 >C»t5 
4. tot, -f 3?T?M^$nfc{t'&i^<73^tX^5>ffi 

[0 12 5] ZCDMm\zjs^T\Z. ^#11 2. 6 k 

dg/ra 1 Sr^trlfrft^MJ^AGDO. 9%tK^?S5 0 
M 1 &&F*3SE*fb;fc. IBlKftCE v a n s#S6<S|.©»« 
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6.3 + 0.2 
(Sftth'JWOO. 9%7Ki§W6 0mg/ml) 
£0. lm 1/k g©IlT§-f ^i:Sfit«fc.0g#L 

feo &rtaM^&sc7 wi^-^j^^btu fug 

^^ffi*HU7cWT2lHl©ffilt£©IE5i(C3 0*H*fc-€-©ffi 
**jffil^Lfc„ C<a®«£«2p®8t (10 0%) 
-To 

[0 1 2 6] kCWft^fttO. 15mg/kg 
(0. 3 2xlO"Wkg) OflT«Pft4U 
10 7c„ tM^ft$S4LTd^ 0. 5, 1. 5. 3, 
6, 9. 12, 2 4*3cktf3 2 Erffl&K:, kX^SXD 

fc. t7^5 >£ffiltbxa*S 3 O^iz^mWz-D^ 

[0 12 7] BiffST U)l'3r—Kfe\Ztt-fZ>lt-&®lV)£it 

mmmmizm b t i* ©tea^ b & * a£ b . # k - tn 

[0 12 8] TEoaEVJWt-frttPKlO^TftSnfcift 
20 h7^5>gtt^tX^. 

[0 12 9] C©*ff, i«]03 7AttaM^$g 
#bT^<=>Sgi!bytH#f?n (lllfli) £SE:bb;f?§ 

(mm J T'SS; 9^<ZK;5? bXgi38£ttfc¥*3« 
±«?2pfil^) £ ; S! = on7Attaip®»tc»bl^lHk: 

W i 1 c o x o nMll:<t 9ffKffib75:ffift*Wl:ft«:5K 

-r. 
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»5] 
V 



ffl 










(mm 2 ) 


(%) 




0 


76 ± 8 


100 




0.5 


65 ± 10 


85 


p^0. 01 


1.5 


44 ± 12 


58 


p^O. 001 


3 


33 ± 10 


43 


p^O.001 


6 


41 ± 13 


54 


p^O.001 


9 


41 ± 10 


54 


p^O.OOl 


12 


41 ± 10 


54 


p^O.OOl 


24 


45 ± 5 


59 


p^O. 001 


32 


51 ± 5 


67 


p^O. 01 



[0 13 0] ^«|PSS4UTi>5 3 O^Itlli^ 

nitmm<DWsat.^t 1 5 z. as 
<Dm$nt3mmmzmm-zti. 5 7%tcMbfe. 32^ 

[ 0 1 3 1 ] 4 . #14 

[0132] scv©{t^»tt«^i*tt*t)0. mzm 



^. sv i ^v^wr^-ft^wscjEa (77^) tc 

«6] 



V I 



( 18 ) 



W7 - 2 8 1 6 



33 



34 



mm ft^/kg) 



c 

D 
E 
F 
G 
H 
I 
J 
K 
L 
O 
P 

[0133] 5 . **^i3<klXtS:^ffi 

[0 13 4] ^CVCD<t'&*tti0toWttTWl^4 £ — *ct 

y^-ifctt^ftttA (instillations) 
(X7 7JW T\ ftS^tt^U—ASfcJSttW^JBTTS 20 

[0 13 5] «PS4-fc3tl,Ttt, H#*fcttttflc#, 
[0 13 6] *«PK*K»bTtt7Ktt*&tttttt* 



> 1 X 1 0* 3 

> 1 X 1 0" 3 

1 x l 0' 3 

> 1 X 1 0" 3 
6 X 1 0' 4 
6X10 H 
1 X 1 0" 4 

i x i o -4 

3 X 1 0 ' 4 
1X10" 
3X10" 
3X10" 

[0137] i«»a*fc»uTttasB3W4efflsn*. 
[oi3 8] ±^*^fcEsaiia»tt»ai*#t<fco^flE 

»j, swrau tmsa, 3W5»ja: 

[0 13 9] gtt<t^*©«-&J4J!2:^fcHrt-cSE**c: 

{L^#)0. 5*6 1 0 Omg/Hco/EV^Hrt. 0£U 
<tt2*62 Omg/Btlftb^^o 



